Bupropion, an atypical antidepressant, induces endoplasmic reticulum stress and caspase-dependent cytotoxicity in SH-SY5Y cells.
Bupropion is an atypical antidepressant that is currently used as a smoking cessation aid. Bupropion interferes with monoamine reuptake and is potentially neurotoxic, although this is yet to be confirmed. In this study, we evaluated the cytotoxicity of bupropion using SH-SY5Y human catecholaminergic cells as the in vitro model. Exposure of the cells to bupropion for 24h reduced their viability in a concentration-dependent manner. Treatment of the cells with a toxic concentration of bupropion (100μg/mL) induced the phosphorylation of eukaryotic initiation factor alpha (EIF-2α), c-JUN N-terminal kinase (JNK), and p38 mitogen-activated protein kinase (MAPK) within 1h, which later declined to baseline levels. However, bupropion failed to splice X-box binding protein 1 (XBP1) mRNA. Bupropion caused mitochondrial cytochrome c release and activated caspases 9, 8, and 3 in a time-dependent manner. The reduction in cell viability was significantly inhibited by a caspase 3 inhibitor. Bupropion also induced the mRNA expression of the death receptors DR4 (TRAILR1) and DR5 (TRAILR2). However, bupropion did not increase the level of cellular oxidative stress. Taken together, our data indicate that bupropion activates caspase 3 through the induction of endoplasmic reticulum stress responses and activation of JNK, and consequently induces apoptotic cell death in SH-SY5Y cells.